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ABSTRACT : PURPOSE: To obtain a digital modulator by which the continuity of direct current 
components and the same bits can be reduced. 

CONSTITUTION: An input signal (a) is added to a random signal (b) generated by a 
random signal generator 15 by an MOD 2. Scrambled signals (c) and (d) are divided into 
blocks of each (n) bit by a redundant bit adding circuit 13, redundant bits are added to the 
head as indicated by signals (e) and (f), and NRZI-converted as indicated by a signal (g) 
This signal is called as block data. The block data are transmitted to a buffer memory 16 
which can memory the block data for one block, and a DSV measurement control circuit 
17. The DSV measurement control circuit 17 stores the DSV at the termination of the 
previous modulated block data, calculates the DSV at the time of outputting the front 
pattern (g) and the back pattern (h) of the present block data, judges whether or not the 
block data stored in the buffer memory 1 6 is inverted so that the absolute value of the 
DSV can be reduced, and selectively outputs one of them by the switching of a switch 18. 

COPYRIGHT: (C)1993,JPO&Japio 



a HIS PAGE BLANK (uspto) 



(19) B*W®ftFT (J P) 



2t N 4$ ft & & (A). 



(ii)»»aiw^w*^ 
^fH§¥5-37389 

(43) iiljg B «t 5 4#<1993) 2 £ 120 



HO 3M 5/06 . 8836 - 5 J 

f'GllB 20/14 3 4 1 A 8322 - 5D 





^185^3-190245 


(71) ft® A 


000005049 












¥5*3^(1991) 7 330B 












mm 








*iEm«g£fK:£*OT22#22^ v-\— :/ 














(74)ft3ffiA 


#S± «UL AGS 



(57) niD] 

s Vn-aMiisitti 7Ki£&n*. DSVfff-ag^sK 

1 7Tte, ^5S$ tlfel^P y ^ t-^^TCDD S V 
&3EHS 0 . ^O^.D * T 5 — * CD^A^-> g 

h llti^OD S V*ft8U DS 

V<Dfg^fia«/j%S<fcSJ:3K, /t^77^U 1 61Z 
nHia $ tlT H Z> ? □ y £ 7 s - ^ ££«sT * U V > tf» $ 




—601— 



(2 

1 

[0 0 0 1] 
[0 0 0 2] 

*atLT, fcWtfNRZI (Non-Re t u rm 
to Zero Inverted) WW^tl 
£ a SI 0 (cro^SS^jCco^-f ^ >//^^^-^- 6 -CO 
«8Bi^Ji. A^M^a, b*< -i-" T&ftlf^Qff# 

-e, c, d^fiwiAift*, ^^tti^j 30 

£&LT^ft:^gB#£ "0" it* 
[0 0 0 3] 

[»^«i«UJ:5tt«ai] WoiENRZ ISC 

atii .T-^i: M o N oa«E#t&5& % ^co^y^ 
xit'yK^ NRz issssufcx-^tr. ^-fcryh 
v>m&&± C 2>. ^ izJU yznyz-v? D y ^ 
*ftm£frft:3». ft: D. r-^I^LT^ 

[0 0 0 4] ^n^f^iUT. *>7?>7)\, 

mod 2 j&ult, ^-tr y h<r>mwL&&zmmtiLto& 

2>. LA^Uft:*<e», X^r^JPHNRZ •I.XffllCifct* 



W5-3 7 38 9 

2 

[0 0 0 5] ^rr, #^¥2- 9 6 9 8 2fC«. MX* 
MOD2}jngWfTft::bft£. ra^ft. g|R$*l*:^>^ 
5 s — *a*««3ft*. U^b&^Su IhJ^SUcSs^T 

[0006] eioigwttieocfc^ftiwsia&^-ra 

[0 0 0 7] 

IC£-pT£/£$*l£ (n + 1) e^hf-^^NRZI 

tt#tt#(/hS < ft:* J: 5 tc, m l 4sJ;tff8 2 Olvftlftv 
/:f-^^NRZ J ^n^NRZ I 

[0 0 0 8] 

nrz 1 8»wi:i.3TM$nfc»] *5«fc . 

5*>^?nfr <&£&x— * £ ft* 86, D S V 
(D i g it a I SumVar iat ion) cDjf*f 

[0 009] ^mz^zT* z?*)mvmm*s nr 

Z I &&<D&n'C&2>K1&&tolZMm$:ftfz^ ^t<7>K 

[0 0 10] ai^<fclXS2^#fl8LT, A^M^^a 

*. 01TUn = 5 i:LTVi* 0 ^C^fJJU^^P y ^ 
1 VOJC&My hZtflmV. n + 1 tTy h . 
50 Zl7Uy ? K&£y h(m&<Otim&b, C 



—602— 



3 

CO)0iJTti7Lfikfy h t UT "1 " SfPAUfcfc 

[ooii] e. gtz^/^-x s/^->^n^n 

[OO12].B20)jtt, #£S8;£3coffi&/^->£ 

^ADU^C<i:lCJ:^Sfe^<nfO> 1NRZ I «J*r 
5<hm, n cas-rj^c* JCJit:^ hco M l M *t M o w 
KgfcLTUSH. b. c€52±ica7cT*CtttT* 

cto, Afcte^fciBiRrscfctfT**. 
[0 0 14] fcHtticttjo-rsrafet:* M*> **o" r 

NKZ l^&TSi:* ttfigyhtf "0" "1" \z 
&<KtZ>. cnSn^6'p^Offlai:|3|«, TC^tT^h 

[00 15] 

\ftz\zz.vm\\z%*y £ 4 ^jukmbojk 

[0 0 1 6] 0 3*5<fctfEM S^IT, A*©*! a 
1 3\ZXn fc*y hriKO^D^^lc^J^n, e, f tc 
M l" &ftftlLTlr>«*<. "0" fcttlJQLT 



(3) «fB9¥5-3 7 3 8 9 

[0 0 17] dO^D-j/^-^tt. l^Dy^^CO^ 
□ ^^T-^S/^'JTt^777^^U 1 6 <h, D 
S VttglJ^^IIHJK 1 7\Zj£*>tLZ. DSVgj-jRS^fBHsJK 

gii;^->h l^«^cdd s vsrgtirr*. 
[ooi8] &*:u /^->fico "i " £ "o" mm. 

[0 0 19] &\ZM5&£ZSEL6&&mVTl!imft<Dm 

[0 0 2 0] X*ShfcB4Walt I^ffitttttlal9ft2 
2 4 IZT. h^ASntl^S 
tt, b. c iC^-r«i:^Jr7»y5 L 2 l43iu:MOD UCJ: 

n*. inrz i^ntMb, cti, H4 0£m 

[0 0 2 1] L^b. bWl®i\3tt&2 3T5HSfcf 

AKft^T, TCSfcfy h&^TSCiitC^O, d. e 

[0 0 2 2] ^fc. E7^i:OT8i:^T^e)i:, a^j 
{f-^a, b^^^y>zf)Vr^>m\Z. c, d(C^Tcfc-5 
lC5Cfitfy h€rf*JuL/TNR2 IXttU (e) , 



-603— 



(4) 



#HW5-3 7 3 8 9 



>^Lfc» (b) , igNRZ lXftb (q, r) , K 
t) . 

*£:3^T«93T*. 0 9ten=8 (l^n 7 ^9t' y 
H).oi#©DS V^^ra-tf^ b<Dm&<DBMrt? 

I0 0 2 4J DSVOfiI/^->tLTS/^-.> ?0 

O^MDblock, eyhrtODSV^fS 
D b i t t; n =- 8 <D®& % D b lock <z>m± 
«tt?. Dbi t©I*«tti3ia:o; iUlfc-tfft- 

[0 0 2 5] 
Dblockgn+l 

Db lt<3 (n+l)/2.. 20 

CO 0 2 6] KL< (5n + 3) /2 
TUt>t>, nOICioTDb 1 oc k, Db 1 t, R 

[0 0 2 7] ±gH^J6^Tfin = 5*3J:^n = 8 . 

tfy K©ii«ft»A*c:i39iT**. n = 2 

[00 28] (1- ( n / (n+1) ) ) xioo 
Tft*>5> (1 -2 4/2 5) X1 0 0=4%i^ o 40 
[0 0 2 9] ffi^itDR (Dens i ty Rat 

t (n+D/nHtftWfti. 0 4^0, ^ 



[0030] seic. 0»a««>ROM^-^#flaa 

[0 0 3 1] 

< & Z cfc 5 I - m i ^ £ urss 2 co^ * co o *> <d 
[0fficoiSSm^itt^3 

[0 3] CO^H^^S^^ScOSgg^r^D-;^ 

[04] .«TOo>-f* >yHfi>-«S7Rta-e*5. : 

[0 5] 'w<OftWC«*JKW««CE)fl[WI#(O^Dy^|g- 
[0 6] ^SS^rCO^-f ^>^EJC0— 0ijT?^s o 

[08] L^P#*irxa^<z)^Y5>^Hoteco-^f 
[0 9] z.<Dxmz#&temmn<&Bsv&&xfm^v. 

[010] «*fl)NRZ I >^HT*<5. 
[ft#C0i&H8] 

1 1 77f 

1 2 fi$f£-^£[SJ& 

1 3 K&\iv hmu®& 

1 4 jcfitfy htm^-i $>y&±fsi& 

1 5 7>^Am^^®2S 

16 rtvv?*^) 

17 DSV^J^IhIK 

18 ^-fyf • 



—604— 



(5) 



#M*5-3 7 3 8 9 



[an 

&.\1)A%* \0.o.o.l.o\o.i.i .o.o\ ) .0,0.0. o\ o.o.o. i .o\ 

b. fc-fe&Mlxcfe <3)oooio(Doiioo(j)iooo o0 o o o i o 



e.ib. y 7ft*fyrf>$V o +2 +6 +io +8 
i m\-$&&f$'V->)'i __r— i n n 1 — l — 

9.7D 7 7#^DSV o -2 -6 -10 -8 

•^.di^f^rl^. ri r-LJ-LJ — i — i — l__ n n__ 

i k*i.o r<?- > 0 o o o i o 0 o / / ooOiopoo(Doooio 



[1212] 



"V \^ 

j 1 r-L i l 



-fe-. 7*D v 7*?i$»BSV 0 +2 -2 f2 0 

7* l&M7.l$.&£. I L r-i i 1 _n I 1 T1_ 

n.m*i.o/\7-> 0000 / o®o / f o o® / oooo©ooo / o 

P fc&t"-/M¥ij7fr | 0.0.0. ).0\0. I. f, o.ol f;0.0.0.0|0.0.0. /.o| 



—605- 



(6) 



7 3 8 9 




a 



tas] 

23 

Mod/ ^. — ^ 



7v7 




de M0D2 



9 



2/ 



T 



22 U 



75 



[010] 

\-t)\%^ 11 1 1 0 1 O 0 I 1 1 0 0 O O 00 0 0 0 I 0 0 0 0 0 I 0 
b A^lt J -l r -i r — i .- i— i r -i 

C A/RZI'£f|& 10/00/! 1 0 I 0 0 0 O 6 0 0 6 0 0 I I I 11100 

d W - r ^-' — — '■> — — ^- 

e&W^ lit loiooiii ooooo ooooioooooto 

j mnm- r 



—606— 



(8) 



&M¥> 5-3 7 3 8 




—608— 



(9) 
[07] 




c3 JQ O CD C*> 



OT¥5-3 7 3 8 9 




-609- 



(10) 



M¥5-3 7 3 8 9 



[083 




—610— 



(11) «fM¥5-3 7 3 8 9 



[09] 



1_L 



CO 



1LJ 



oo 



TT 



cr 

4- 



A 
I 







> 










N 










o 




43 




-611— 



THIS PAGE BLANK (uspto) 



